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Comparative study of environmental influences on the population 
dynamics of three North American species of quail, California quail 
(Callipepla california), Gambel's quail (C. gambellii), and scaled quail 
(C. squamata) has lead to identification of differential sensitivity of 
these species to global weather patterns. 
Our studies began with analysis of 27 years of quail population data 
from the east slope of the Diablo Range in California. Reproduction 
(juveniles/adult) was correlated with precipitation during the months of 
December through April preceding the breeding season and was not correlated 
with temperature or adult density (Botsford et al., 1988). Possible 
mechanisms underlying the precipitation relationship include food quantity 
(plant growth), food quality (phyto-estrogen content, Vitamin A), and a 
direct behavioral response. 
To expand our base for a comparative study of environmental influences 
on quail population dynamics we gathered other data sets from California 
quail and two congeners, Gambel's quail and scaled quail (Table 1). 
The phenology of these species is similar with egg hatch in the beginning of 
summer although the timing is slightly more variable from year to year in 
Gambel's and scaled quail. California quail are indigenous to California 
and Baja California, Gambel's quail are found further south and east in 
southeastern California, Arizona, southwest New Mexico and Sonora Mexico, 
while scaled quail are found even further east in eastern Arizona, New 
Mexico, Texas, and Mexico. Thus the range of these species extends from a 
humid Mediterranean climate, with heavy rainfall only in winter in northern 
California, to an arid continental climate, with most of the rainfall in the 
summer in Texas (Figure 1). 
Computed correlations with monthly precipitation showed that: (1) 
precipitation has a positive influence on reproduction in arid regions, and 
(2) the intra-annual period of significant influence of precipitation is in 
the winter in the west with a slight indication of shifting to spring and 
summer as one moves southeast (Figure 1) . 
Large scale climatic events such as ENSOs have been shown to affect 
terrestrial bird populations (Hall et al., 1988) as well as marine 
populations (Ainley et al., 1988). Higher precipitation on the equator is 
associated with ENSO events, but the effect of these events on California 
precipitation depends on the position of the Aleutian low (Cayan, 1985). 
Correlations between Pacific equatorial precipitation and precipitation in 
the U.S. are positive in the southeast and negative in the northeast east 
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(Douglas and Englehart, 1981). This pattern is consistent with the spatial 
dependence of precipitation in the western U.S. on the Southern Oscillation 
Index, presented at this meeting by K. Redmond. Furthermore, the months of 
highest correlations with tropical rainfall appear to be October, February 
and March (Douglas and Englehart, 1984). 
Based on these relationships, one would expect ENSO events to have a 
greater impact on the species occurring further east in the southwestern 
U.S. (i.e. scaled> Gambel's >California). This follows from the higher 
correlation toward the southeast and the intra-annual-timing of the 
correlation. As expected, computed correlations between quail reproduction 
and the Southern Oscillation Index (CAC) during the six months before hatch 
were negative and significant for Ochoa, New Mexico only. 
The results described are tentative and preliminary. They are merely 
the beginning of a larger study that will include: obtaining longer quail 
data series, comparison of plant phenology, and further evaluation of 
density-dependence. 
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Table 1. Sources of quail data. 
Population Date Years References weather Data 
Goose Lake, CA 7 Savage (1974) New Pine Creek, OR 
Rutherford Ranch,CA 17 w.H. Johnson (pers.corn.) Round Mountain, CA 
Conway Ranch,CA 12 R. Conway (pers.corn.) Marysville, CA 
Panache, CA 27 Botsford et al. (1988) Paso Robles, CA 
Shandon, CA 16 McMillan(1964)&Francis(l970) Los Banos, CA 
Searchlight, NV 7 Gullion (1960) Searchlight, NV 
Oracle Junction, AZ 7 Gallizioli and Swank (1958) Oracle Junction,AZ 
Las Cruces, NM 4 Raitt and Ohrnart (1968) Las Cruces, NM 
Ochoa, NM 9 Campbell et al. (1973) Ochoa, NM 
23 
Round Mountain, CA New Pine Creek, OR 
Figure 1. Intra-annual distribution of rainfall compared 
with the months over which there is a significant 
correlation with juveniles/ adult in the same year. 
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